Patterns of translational regulation in the mammalian testis.
The translational activity of more than 40 different mRNAs in rodent testes has been analyzed by determining the proportions of inactive free-mRNPs and active polysomal mRNAs in sucrose gradients. These mRNAs can be sorted into several groups comprising mRNAs with similar patterns of translational activity in particular cell types. mRNAs in testicular somatic cells sediment primarily with polysomes, indicating that they are translated efficiently, whereas the vast majority of mRNAs in late meiotic and haploid spermatogenic cells display high levels of free-mRNAPs, indicative of a block to the initiation of translation. Protamine mRNAs exemplify a group of mRNAs that is transcribed in round spermatids, stored as free-mRNPs for several days, and translated in elongated spermatids after the cessation of transcription. The extent to which the free-mRNPs in primary spermatocytes and round spermatids are due to developmental changes in translational activity is unclear. mRNAs at these stages can often be detected earlier than the corresponding protein, implicating either a delay in translational activation or difficulties in detecting the protein. In contrast, sucrose gradients consistently indicate little difference in the proportions of various mRNAs in free-mRNPs in primary spermatocytes and round spermatids, implying that the proportions of translationally active mRNAs remain essentially constant. Since the levels of some mRNAs appear to greatly exceed the amount that is translated, the biological significance of some free-mRNPs in meiotic and early haploid cells in unclear. There are numerous examples of controls over the translation of individual mRNAs in meiotic and haploid cells; the proportions of various mRNAs in free-mRNPs range from virtually none to virtually all, and individual mRNAs are activated at specific stages in elongated spermatids. Existing evidence is contradictory whether the mRNAs in the protamine/transition protein gene family are repressed by mRNP proteins of sequestration.